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Evidence of a direct release to surface water is presented in Reference 
12, page 44, where a release of 69 ng/L total PCBs from the Allied 
wastewater treatment plant has been documented. Allied acknowledges that 
releases have occurred and that PCBs have been deposited in Bryant Mill 
Pond sediments (Ref. 11). Extensive sediment sampling has documented the 
PCB contamination of Bryant Mill Pond, Portage Creek, and Kalamazoo River 
through Lake Allegan (Ref. 12, Appendix B; Ref. 17; Ref. 24). This 
contamination, ranging up to 1000 ppm in Bryant Mill Pond (Ref. 17) 
significantly exceeds the background values for sediments upstream of 
Bryant Mill Pond in Monarch Pond (averaging less than 1 ppm, Ref. 12, 
Appendix B, page 188) and the value for sediments in Morrow Pond in the 
Kalamazoo River upstream of its confluence with Portage Creek (averaging 
less than 1 ppm, Ref. 14, Ref. 17). Water samples also show a consistent 
pattern, with no PCBs detected above Bryant Mill Pond in the water column 
(Ref. 28). 

The discharge of PCBs from Bryant Mill Pond to Portage Creek has been 
determined, on average, to be approximately 140 ng/L (Ref. 12, Table 14, 
p. 50). This demonstrates that there must be a continuous release of PCBs 
from Bryant Mill Pond sediments because the PCB concentration in surface 
waters at the pond discharge to Portage Creek is greater than that in the 
Allied discharge (see above), and the level of PCBs in sediment upstream of 
Bryant Mill Pond are relatively insignificant (Ref. 12, p. 188). 

Evidence that historical releases to surface waters have occurred is 
presented in Attachment 4 of Reference 6. These sediment core data from 
Bryant Mill Pond show that the contamination is not restricted to the near 
surface sediments but extends two to seven feet into the deeper sediments 
(Ref. 6; Ref. 24, Ref. 17, pp. 1-3). 

Further evidence that the releases to Bryant Mill pond were from Allied 
come from sediment sampling in Portage Creek upstream of Bryant Mill Pond. 
Samples taken 6600 and 6900 feet upstream from Bryant Dam revealed 0.04 
mg/kg of PCBs (Ref. 12, Appendix B, page 188), while levels in the pond 
are as high as 1000 mg/kg (Ref. 6, Attachment 4; Ref. 17). Therefore, PCB 
releases to surface waters must have occurred at Bryant Mill Pond. Erosion 
of PCB laden sediments has occurred and is estimated to constitute a major 
source of contamination to the Portage Creek system (Ref. 13, Ref. 17, p. 
2). 

As shown in Reference 14, sediment samples from Morrow Pond (a Kalamazoo 
River impoundment upstream of the confluence with Portage Creek) averaged 
less than 1 mg/kg (two of 33 samples contained 4.1 and 4.9 mg/kg). This 
isolates and identifies Bryant Mill Pond as a major source of PCBs to the 
Kalamazoo River system. 

Substantial PCB contamination has been detected throughout the Portage 
Creek/Kalamazoo River system below Bryant Mill Pond. The sediment burden 
data are summarized in the attached table on page 6B. Data collected from 
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1982 through 1988 are combined to show a consistent d i s t r i b u t i o n pat tern of 
PCBs with high concentrations in Bryant Mill Pond sediments. While 
concentrations decrease in downstream areas, they are s ign i f i can t as far 
downstream as Lake Allegan. As in Bryant Mill Pond, downstream sediment 
core data (Ref. 12, pp. 51-52) show that the contamination i s not 
r e s t r i c t e d to the near surface sediments but extends s ix to eight feet in 
the sediment. This indicates that long-term release and deposit ion has 
occurred and tha t there has been ample time for resuspension and downstream 
transport of contaminated sediments. 
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Allied Paper Co. was a major recycler of high quality papers (Ref. 15, p. 
9), generally classified as ledger paper, which included carbonless copy 
paper, and was a leader in recycling waste paper (Ref. 11, p. 1) and a 
recognized authority in the deinking process (Ref. 15, pp. 8, 14). Another 
mill discharging to the Kalamazoo River did not deink its recycled 
wastepaper (Ref. 15, p. 16) while other mills had difficulty obtaining the 
carbonless copy paper because Allied excluded them from the high grade 
paper market (Ref. 16), which included significant amounts of NCR paper. 
PCBs were used in NCR carbonless paper (Ref. 11, p. 1; Ref. 15, pp. 9 - 11) 
and as a result of the recycling and deinking processes undertaken at 
Allied, PCBs have contaminated the river system. Generally absent from 
Bryant Mill Pond, Portage Creek, and Kalamazoo River sediments are the 
higher arochlor species (such as arochlor 1260) typical of transformer or 
electrical applications (Ref. 12, pp. 182-186). The PCBs present in 
sediments from the site are dominated by Arochlor 1242 and, to a lesser 
extent, Arochlor 1254 (Ref. 12, pp. 182-186). 

Further evidence that downstream contamination is coming from Allied and 
Bryant Mill Pond is provided by sediment characterization data (Ref. 17, 
p. 2). Bryant Mill Pond sediments containing PCBs were characterized as a 
grey, silty, clayey, sludge-like material and this same characterization 
was made for PCB bearing sediments in all the downstream impoundment areas. 
(Ref.17, p. 2). 

There are other dischargers of PCBs to the Kalamazoo River system (Ref. 12, 
p.44; Ref. 21). However, with the exception of the City of Otsego waste 
water treatment plant (WWTP), PCB concentrations in these discharges are 
generally less than in the Allied discharge, based on the 9/6/85 sampling 
event. The water supply for several of these systems is the Kalamazoo 
River either by direct intake or wells near the River. It is therefore 
probable that the River is the source of some of the PCBs in their 
discharges. It is also probable that Allied is one of the PCB sources to 
the Kalamazoo WWTP because some process water is dicharged to the Kalamazoo 
sanitary sewer (Ref. 4, p. 2). The James River Corporation mill at 
Parchment appears to have been only a minor discharger to the River. 
Recent discharge data indicate that PCBs are no longer being discharged to 
the River and that monitoring well and soil or sludge data around the 
mill's landfill area show little or no PCB contamination (Ref. 19). 
Similarly, recent reviews of the Plainwell Paper Co. in Plainwell and the 
Rock-Ten Mill (Formerly Mead Otsego) in Otsego indicate that these 
facilities are not a source of PCBs to the river and would not require 
water quality-based effluent limits for PCB (Ref. 20). If any of these 
facilities are to be considered PCB sources in the past, they are likely 
not to have been dischargers on a scale comparable to Allied. 
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In summary. Allied is the source of PCB contamination in Bryant Mill Pond. 
Resuspension and transport of sediments contaminated with PCB has resulted 
in the contamination of Portage Creek and the Kalamazoo River at least to 
the extent of Lake Allegan. Allied is suspected as the principal source of 
contamination of downstream sediments because of the high PCB 
concentrations present in Bryant Mill Pond, the pattern of contamination in 
downstream sediments, the lack of any other identified dischargers which 
could have contributed PCBs to the extent of Allied, the characterization 
of the downstream sediments which are similar to those found in Bryant Mill 
Pond, and the amount of business Allied Paper did in deinking and recycling 
carbonless copy paper, the main source of PCBs, relative to other mills in 
the area. 
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Rationale for attributing contaminants to the facility: 

Monitor wells sampled by the Michigan Department of Natural Resources show 
the following results: 

.ackgroL 

1 

NDI 

NDI 

md wells 

2 

NDI 

NDI 

Contaminated 

3 

0.520 2 

ND^ 

wells 

5 

0.490 3 

0.067 3 

Arochlor 1242 

Arochlor 1254 

(concentrations expressed as parts per billion) 

1 Detection limit 0.100 ppb (INT K.l) 
2 Detection limit 0.010 ppb 
3 Detection limit 0.050 ppb 
^ Detection limit 0.200 ppb (INT K.2) 

(Ref. 1) 

Allied Paper Company was a major recycler of high quality papers (Ref. 15, 
p. 9) and a recognized authority in the deinking process (Ref. 15, p. 8). 
Recycling of NCR carbonless copy paper, which contained PCBs (Ref. 15, 
pp. 9 - 11), resulted in the discharge of Arochlor 1242 and Arochlor 1254 
to the environment. Bryant Mill Pond has become contaminated with PCBs at 
concentrations as high as 1000 mg/kg (Ref. 6, Attachment 4, sample 12-2). 
Seeps from the onsite landfill also showed the presence of PCB at 
significant concentrations (Ref. 12, Appendix B, p. 188; Ref. 23). Logs of 
the monitor wells referenced above which were installed at Allied Paper can 
be found in Reference 4. 
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DESCRIPTION OF THE AQUIFER 

The aquifer of concern is the Glacial Drift aquifer of the Kalamazoo, 
Michigan area. In the area surrounding Allied Paper, the glacial drift 
aquifer consists of unconsolidated morainal, outwash, or channel deposits. 
Morainal deposits are tills deposited directly from the overlying glaciers; 
water did not generally play a part in the depositional process. Outwash 
deposits were laid down from meltwater streams issuing from the glacial 
ice. Channel deposits are very similar to outwash deposits, except they 
have been eroded and reworked by streams and rivers, and are often covered 
with a layer of finer grained deposits (Ref. 3 pp. 25-27). The aquifers 
which are most capable of supplying significant quantities of water are in 
areas of outwash or channel deposits. Allied is located in an area of 
channel deposits which are approximately 100 to 200 feet thick (Ref. 3, 
pp. 26-28). 

Aquifers in the Kalamazoo area are recharged by infiltration of 
rainfall, snowmelt, and surface waters induced by pumping near surface 
sources, although recharge from streams can be impeded locally by high 
sedimentation rates and siltation. (Ref. 3, p.l). Most of the well fields 
in Kalamazoo are adjacent to creeks which are tributary to the Kalamazoo 
River. The municipality has conducted a program of inducing recharge to 
some of the aquifers by the construction of recharge ponds and channels, 
and by streambed improvement. As an example, three ponds on Axtell Creek 
were created as recharge for the well field in that area (Ref. 3, p. 37, 
Fig. 15). This area is located approximately 1/2 mile to the northwest of 
Allied Paper. A similar program was initiated on the west fork of Portage 
Creek, just upstream of Bryant Mill Pond. A recharge channel was dredged 
and a portion of the flow diverted from the creek. Figure 9 of Reference 3 
illustrates surface recharge to the water table aquifer and then to the 
producing zone through a layer of relatively lower permeability. Leakage 
through this layer is apparent from aquifer tests and comparisons of 
pumpage rates and flow volumes in Axtell Creek (Ref. 3, p. 38). The flow 
in Axtell Creek is diminished considerably during periods of high pumping 
rates in that area. 

In addition, well logs from the area demonstrate the homogeneous nature 
of the unconsolidated sediments in the glacial drift aquifer. Log 2S IIW 
27-1 (numbering refers to range, township, and section in which the well is 
located) shows sand and gravel to a depth of 191 feet beneath a three foot 
layer of surface muck (Ref. 3, p. 109). The log of well 2S IIW 22-94 
indicates 211 feet of sand and gravel, with a one foot layer of clay 
(Ref. 3, p. 106). Thus, the absence of a confining layer and the 
demonstrated recharge of the aquifer from the surface indicates that the 
water table encountered by the monitor wells is in hydraulic connection 
with the municipal water supply, and that the observed release is occurring 
in the aquifer of concern. 
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Is chcre z i i t l influence? 

no 

Oiscante ro « S'«Rfliciv« Environment 

3iscaace to 2-acre (siniaua) cosscsl wetland, if 2 milss or less 

Distance to 5-acre (miniaar) fresh-vater wetland, if 1 mile or less: 
Less than 100 feet. Numerous wetland areas exist along Portage Creek and 
the Kalamazoo River. Note especially the extensive marshes near Otsego and 
Trowbridge (Ref. 27). In addition, Koopman Marsh, which covers more than 
640 acres, is located approximately 1000 feet downstream of the Lake 
Allegan dam (Ref. 27). 

HRS Score = 3 . 
Disctr.c« to critical habitat o: an endangered species or oatiotral 
vildlife refuge, if 1 aile or lets: 

There are no endangered species in the project area. 

Population Served by Surface Vatsr 

Locacion(i) of water—supply intake(i) wirhin 3 ailes (free-flowing 
bodies) or 1 mile (static water bodies) downstreaa of the hazardous 
substance and poTuIatioc served by each intake: 

There are no surface water intakes for potable water supplies. However, 
several municipalities have located water wells near Portage Creek and the 
Kalamazoo River. As discussed in the Ground Water Route, these waters are 
considered to be in hydraulic connection with ground water supplies. The 
population thus served is not considered for this pathway. 

Although there are indications that the Kalamazoo River is used as a source 
of irrigation water for com and soybean crops, the exact location of the 
Intakes could not be verified, and as a result these targets are not 
included in the HRS score. (Ref. 25) 

HRS score - 0 


